Plasmid replication functions. III. Origin and direction of replication of a "mini" plasmid derived from R6-5.
Replicating DNA molecules of the mini R6-5 plasmid, pKTO71, were purified by equilibrium centrifugation in two successive ethidium bromide-caesium chloride gradients, converted to linear forms by cleavage with either HindIII or BglII restriction endonuclease, and examined in the electron microscope. Determination of the replication fork positions in 65 replicating molecules demonstrated that replication is initiated at a unique location on the plasmid and that it proceeds uni-directionally from this site. The direction of replication is such that the origin-proximal BglII cleavage site is replicated late or, in the case of the parent R6-5 plasmid, is such that the R-determinant region of the molecule is replicated early. The origin of replication, located by these experiments at R6-5 coordinate 98.6 kb, is clearly distinct from that of the R6-5 incompatibility determinant which has been shown to be located on an adjacent PstI-generated DNA fragment whose termini have R6-5 coordinates 96.8 and 97.9 kb. This result indicates that the incompatibility function is not an origin DNA sequence.